Experimental Section
Preliminary Study on MoS2 Scaffold.
It is already reported in literature that using a freeze-drying process ATM can form 3D networks, that are maintained also during the chemical conversion to MoS2, whose density can be tuned by changing the precursor concentration, 1 because the volume of the final product is related to the volume of the ice formed during the freeze-drying process. Starting from this literature achievement, in the first part of this work we tried to optimize the morphology/stability of the MoS2 scaffold. We performed the synthesis using ATM solutions with several different concentrations. In order to demonstrate the limit of the mechanical stability of the final material, that is if ATM is too diluted, the 3D-network can collapse during the freeze-drying process. We report here the results achieved with 5, 10 and 25 mg/ml ATM solutions (hereafter named as MoS2-5, MoS2-10 and MoS2-25, respectively). We found that the samples obtained with ATM solutions of 10 and 25 mg/ml concentration maintained their shape both during freeze-drying and during the annealing step, while the material obtained with 5 mg/ml solution underwent to network collapse during the drying step.
To decide the best scaffold, preliminary HER tests on these materials were performed 0.5 M H2SO4. In Figure S1 , polarization curves and Tafel plots for the three samples are reported. From the kinetics point of view, samples MoS2-10 and MoS2-25 show a better Tafel slope, which may be due to a higher amount of defects in the scaffold. As expected, the materials behaved similarly at low overpotential: the differences in the onset potential and overpotential at 10 mA/cm 2 were lower than 30 mV among the three samples. However, at higher overpotentials, differences in the current densities were observed, being the MoS2-10 sample the most active one. Therefore, study on doped materials was based on MoS2-10 scaffold, named simply as undoped 3D-MoS2 in the main text. Figure S6 . Chronopotentiometric stability test at 10 mA cm -2 in 1.0 M KOH. Figure S7 . Chronopotentiometric stability test at 10 mA cm -2 in 0.5 M H2SO4.
